Intraspecific crossing of giant gouramy was done to get better hybrid population. This study was conducted to evaluate the hybrid vigour or heterotic value of the hybrids line, especially for growth rate character. Besides that, we want to know the effect of hybridization on performance of phenotypic variability. Two days post hatching age larvae of four populations i.e. Bastar and Blue-saphire strain, F-1 hybrid and F-1 hybrid reciprocal, were used in this experiment. All fish were reared in aquaria for 30 days period in indoor hatchery. The fish were fed with live food such as Moina and Daphnia for the first ten days, followed by Tubifex for the second ten days and finally, commercial feed were given until the end of the study. The collected data were total length, standard length, and body weight of each population. The results showed that the phenotypic variability of the hybrid population was higher than that of inbred population. Hybrid population from female of Bastar and male of Blue-saphire has better growth than both of its parents. Heterotic values of total length, standard length, and body weight of the hybrid population was 9.5%, 2.9%, and 15.6% respectively. Maternal effect was detected in hybrid population.
INTRODUCTION
Giant gouramy (Osphronemus gouramy) is one of indigeneous fish species from Indonesia. This species was one of ten important commodities in aquaculture. Gouramy culture was relatively easy. As a herbivorous fish, gouramy can be cultured with no additional artificial food. Besides that, gouramy can live normally in low quality water because it has a labyrinth apparatus, an additional breath organ for the species. According to Sudarto (1989) , there were several strains of giant gouramy, such as Soang, Blue-saphire, Paris, Porselen, and Bastar. In the market, gouramy has higher price than other fish cultured, especially in freshwater culture system.
On the other hand, the low growth of this commodity is the main constrain to develop its culture. Breeding program to improve the growth character is the rational solution for that problem. One of the first steps in the breeding program for giant gouramy is identifying and characterizing the important economical traits, especially for growth and survival rate. Early studies to identify the base characters of gouramy have been done by several researchers. Suwardi (1993) trough electrophoresis enzyme method reported that several strains of giant gouramy, such as Bluesaphire, Soang, Bule, Batu, and Bastar have a low genetic variability. According to this report, the genetic distance between Batu and Blue-saphire strain was so close as they have a similar genetic structure. This report suspected that both of them were developed from the same strain. Moreover, this report explained that both of Batu and Blue-saphire strain have a little genetic distance with Soang and Bule strain but far with Bastar strain.
Another study which was conducted by Setijaningsih et al. (2004) showed that the Bastar strain has a faster growth rate than others strain. This study also reported that Bluesaphire strain has a higher fecundity than others. So, this report suggested that both of Bastar and Blue-saphire strains can be selected as the broodstock in the breeding program. Based on these study report, the best breeding program which can be applied for cultured giant gouramy is cross-breeding especially for Bluesaphire or Batu strain which can be potentially crossed with Bastar strain.
This study was conducted to know the effect of intraspecific crossing of giant gouramy, especially the phenotypic variability as the result of genotypic variability and to evaluate the heterotic value of growth character of intraspecific hybridization of giant gouramy, especially for Blue-saphire strain crossed with Bastar strain.
MATERIALS AND METHODS

Fish Material and Spawning
Four populations of giant gouramy were selected for this study, i.e.Bastar strain (P-1), Blue-saphire strain (P-2), F-1 and F-1 reciprocal from full diallel crossing of P-1 and P-2. Bastar strain was obtained from Bogor and the Bluesaphire strain was from Tasikmalaya. Both of two populations were transferred to Sukamandi station for adaptation and spawning. The selected mature male broodstocks were separated from the female for two weeks before pooled in the spawning ponds. Natural spawning was carried out in earthen ponds, sized 7 m x 7 m, with fish ratios of male to female was 1:3. The total number of fish for spawning was 8 fish for each spawning combination. Scheme of full diallel crosses of giant gouramy in this experiment was shown in Table 1 .
During the spawning time, the broodstock were fed with commercial feed containing 30%-32% of crude protein. The feed was given with feeding rate about 3%, 3 times a day. Besides the commercial feed, natural feeds like sente leaf (Alocasia macrorhiza), were given ad libitumly.
Egg Collection and Fry Rearing
Egg checking in the nest was regularly conducted every day, two weeks after the broodstocks were pooled. The nest with eggs in it was lifted up and then put in a basket. The eggs were then manually separated from the nest and other waste. The eggs as soon as possible were placed in artificial hatching trays and will hatch in 3-5 days later. Two days after hatching, the larvae were reared in aquaria with the size of 60 cm x 40 cm x 50 cm with artificial aeration from installed hi-blower. The fish density was 1 fish for 5 L of media. Life food which was Artemia salina was given for the first ten days, followed by Moina dan Daphnia for second ten days. Commercial feed containing of 40% crude protein was given until the 30 th day. All feeds were given at satiation. Siphoning and 30%-50% water exchange were done on each aquarium every 2 days.
Parameters and Data Analysis
The parameters observed for analysis of fish performance were total length, standard length, and body weight every 10 days. All data were tabulated and analyzed with SPSS program version 12.
Heterotic value of the hybrid population was estimated according to Tave (1993) : 
RESULTS AND DISCUSSION
Distribution and Variability of Population
One of important steps in a breeding program is characterization of the object population including the distribution and variability of the population, combining ability among populations and heterotic estimation especially in hybridization program, heritability, and breeding value in selective breeding program etc. Variability of population can be analyzed trough several methods, i.e. phenotypic, enzymatic, and genetic approach. Table 2 . Based on those observed phenotypic, individual weight distribution of population of giant gouramy in this study followed the normal distribution curve (Figure 1 ). But, the skewness which tends to the left indicated that the populations of giant gourame were potentially low for selection due to small number of individual fish sized more than the average weight.
Except from the individual distribution data, the variability of population can be evaluated from the coefficient of variance value of the population. Noor (2000) stated that coefficient of variance value for one character indicates the level of variability of that character. The level of phenotypic variability expresses the genetic variability. According to Table 2 , coefficient of variance value of total length, standard length, and body weight for inbreed line population of Bastar (AA x AA) was low (5.21%-16.57%). This condition indicated that the genetic variability of this population was low. Further more, Noor (2000) also explained that genetic variability correlated with homozygous and heterozygous gene proportions. Lower heterozygous gene proportion means that the genetic variation is also low. The low genetic variability in cultured stock is a common phenomenon for several species, i.e. Imron et al. (1999) in tiger shrimp (Penaeus monodon), Myers et al. (2001) Table 2 . Average of total length (cm), standard length (cm), and body weight (g) of the parents (P-1 and P-2), F-1 hybrid and F-1 hybrid reciprocal of giant gouramy and standard deviation and the coefficient of variance (%) of them ery. Beside that, high frequency of broodstock distribution between two or more of hatchery or seed production centers might affect to closeness of genetic distance due to genetic introgression among them.
In terms of genetic improvement of a population, an alternative way to increase the genetic variability is trough hybridization (Tave, 1996) . Intraspecific crossing of female Bastar with male of Blusafir (AA x BB) resulted higher coefficient of variance value for the same character, ranged from 5.81% to 18.45%. It means that this cross segregation would increase the proportion of heterozygous gene of its offspring.
Heterotic Value of Growth
Another purpose of hybridization is to get hybrid population with faster growth performance. Based on Table 2 , intra-specific crossing of giant gouramy, especially for female of Bastar strain with male of Blue-saphire strain (AA x BB), would increase the growth rate. This crossing produced the progeny with higher individual weight than its parent, especially than the Bastar strain. Noor (2000) stated that if fish that have no family relationship are crossed, it will show a better performance than one or both of its parents. The different level of performance of the progeny compared to its parents was called hybrid vigour, which its quantification can be estimated. The estimation value of hybrid vigour was called heterotic. Based on the Table 2 , heterotic value of growth rate, indicated with total length, standard length, and body weight characters, for intraspecific crossing of giant gouramy in this study were shown in Table 3 .
Heterotic value explained the performance between the offspring and its parents. Heterotic value also showed that the progeny which was obtained from the hybridization has higher or lower performance than its parents, for specific trait (Warwick et al., 1990) . Heterotic value of total length, standard length, and body weight in intraspecific crossing of Bastar and Blue-saphire strain in this study were 9.5%, 2.9%, and 15.6%, respectively. According to this results, intraspecific crossing of Bastar strain with Blue-saphire strain resulted the positive heterotic, means that the progeny has a better growth rate that its parents. According to Noor (2000) , the low to medium heterotic value observed in this experiment indicated the closeness of genetic distance between these strains. Dunham (1995) said that there are general problem occurred in the intraspecific hybrid, compared with interspecific hybrid. This result according to Subagyo et al. (1999) in Ariyanto & Subagyo (2004) that the heterotic value of weight in intraspecific of common carp (Cyprinus carpio) was low to medium, ranged 10,55%-13,48%. But heterotic value of the same character for interspecific of catfishes (Pangasius djambal x P. hypophthalmus) was relatively high, about 48,28% (Ariyanto & Utami, 2005) .
Besides genetic relationship, heterotic value can also be affected by gene action mechanisms. Generally, heterotic value showed non additive gene action, which contained full dominance action, over-dominance action and epistatic. The low effect of both of over-dominance gene action and epistatic in the progeny which was obtained from this hybridization showed that this activity is a full (Tave, 1993) . In spite of the heterotic value for growth rate in this study was low to medium, but it can be seen that dominance effect was detected for the reciprocal crossing. This phenomenon was suspectedly to be caused by maternal effects, which can be seen in Figure 2 . Based on the Figure 2 , it is clearly showed that the shape performance of both of hybrid populations AA x BB and BB x AA followed the female shape performance of its parents.
Heterotic value of growth character in this experiment was low to medium, so it was predicted that the hybridization program was not too effective to improve the performance of giant gouramy. According to these results, it is suggested to exploit the additive variance of population trough individual or family selection, especially from wild population. Beside that, transgenesis program to form the super growth transgenic fish might be developed in the future.
CONCLUSION
1. Intraspecific crossing in giant gouramy increased the phenotypic variability, especially for total length, standard length, and body weight.
2. Heterotic value for total length, standard length, and body weight characters of the crossbreed of Bastar strain with Bluesaphire strain were 9.5%, 2.9%, and 15.6%, respectively.
3. There is a maternal effect phenomenon in F-1 and F-1 reciprocal crossbreed of Bastar strain with Blue-saphire strain. Indonesian Aquaculture Journal Vol.6 No.1, 2011 
